Before 2015, Zika virus (ZIKV) was a little-known flavivirus that caused sporadic symptomatic infections in humans (under 20 reported cases, but likely many more unreported asymptomatic cases) in the decades following its discovery during 1947 in Africa. Infections with ZIKV result in a mild acute illness including a self-resolving fever and rash, and no fatalities have been attributed to acute ZIKV fever. Carried by Aedes mosquitoes, the virus spread through RESEARCH HIGHLIGHTS
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Oceania and then Latin America over the past 10 years, culminating in the recent 2015-16 ZIKV epidemic with tens of thousands of laboratory-confirmed cases. Of note, ZIKV infections during pregnancy are linked with severe congenital brain anomalies, including microcephaly. These observations suggest that ZIKV may have become more pathogenic, and phylogenetic data shows that 2015-16 epidemic ZIKV isolates have evolved as a new cluster from previous isolates [1] .
To determine the viral factors behind the observed increase in pathogenicity, Yuan et al. [2] studied the neurovirulence of epidemic ZIKV strains isolated during 2015-16 compared with an ancestral Asian strain isolated in 2010 as a control. They found that intra-cerebral infection of neonatal mice with the 2015-16 ZIKV isolates resulted in higher levels of viral replication in the brain, as evidenced by enhanced infectivity to neural progenitor cells (NPCs), and an obvious increase in lethality. Sequence alignment revealed a difference of seven amino acids between the 2010 and 2015-16 isolates (Fig. 1) . Pathogenicity comparison of mutants carrying the single substitutions in vitro (NPCs) and in vivo (mice) showed that an S139N substitution in the pre-membrane (prM) protein was responsible for the increased pathogenicity (refer to Figures 3-4 of Yuan et al. [2] ). This is the first study observing that a single amino acid substitution in ZIKV can contribute to enhanced neurovirulence in mice. Follow-up work on human NPCs, as well as pathogenicity comparison of ZIKV with and without the S139N mutation in nonhuman primate models [3] , will be necessary to confirm whether the effect of this mutation is translatable between different animal models. The role of prM during the ZIKV replication cycle is to assist with envelope protein folding, prevent premature virion fusion prior to egress and promote viral particle maturation via the cleavage of prM into the membrane protein. The discovery that prM impacts neurovirulence provides a new clue for the exploration of ZIKV pathogenicity. Further studies should be pursued to illustrate the molecular mechanism.
Moreover, another study showed a total of 15 amino acid substitutions across the viral genome between the pre-epidemic (before 2007) and the epidemic (after 2007) Asian lineage strains (Fig. 1) [4] . In addition to neurovirulence, these mutations may be linked to sexual transmission, testes damage (which has been studied in mice [5] ), replication efficiency or host tropism. Interestingly, an A188V (A982V in the polyprotein) substitution in the NS1 protein was shown to be important for more efficient infection of mosquitoes (Fig. 1) [6] . Characterizing more viral determinants of virulence for ZIKV will play a vital role in understanding the mechanisms of pathogenesis, as well as the development of effective and specific antivirals. 
